We present stellar parameters of 19 K-type giants and their abundances of 13 chemical elements (Al, Ba, Ca, Fe, K, Mg, Mn, Na, Ni, Sc, Si, Ti and V), selected from two moving groups, covering the metallicity range of -0.6 < [Fe/H] < 0.2, based on high resolution spectra. Most elemental abundances show similar trends with previous studies except for Al, Na and Ba, which are affected by evolution seriously. [Mg/Ba] show distinction between these two moving groups which is mainly induced by chemical evolution and partly by kinematic effects. The inhomogeneous metallicity of each star from the moving groups demonstrate that these stars have different chemical origins before they were kinematically aggregated and favor the dynamical resonant theory.
INTRODUCTION
Research on moving groups can be traced back into a century ago, Proctor (1869) discovered two clearest moving groups in the solar neighborhood (Hyades and Ursa Major), which were the only ones known near Earth for nearly 100 years. Since data of the Hipparcors Satellite (ESA 1997) which consist of accurate parallaxes and proper motions were available, the study of moving groups in the solar vicinity has made great progress. Productive moving groups were identified by their coherent kinematic structures like Pleiades, Ursa, Hyades, Hercules, IC2391, Coma, HR1614 Moving group and so on (Chen et al. 1997; Dehnen 1998; Famaey et al. 2005 Famaey et al. , 2008 De Silva et al. 2007; Antoja et al. 2008; Klement et al. 2008) . Recent work by Zhao et al. (2009) identified 22 moving group candidates with the newly-developed wavelet transform technique by Skuljan et al. (1999) . Although these statistical studies of large samples of stars have confirmed the existence of moving groups, their origins and evolution still remain unclear.
According to Eggen (1996) , moving groups are the midstep between stars in open clusters and field stars. As open clusters are disrupted by the gravitational effects, their associations stretch into a tube-like structure around the Galac-⋆ E-mail: gzhao@bao.ac.cn tic plane and dissolve into the background after several Galactic orbits. This hypothesis that moving groups are a result of the dispersion of stellar clusters was restricted to young groups of stars with ages less than 1 Gyr, as disk heating and differential Galactic rotation would have dissolved older groups among the field stars. Another theoretical hypothesis in favour of different dynamical origins of moving groups were put forward by Mayor (1972) and Kalnajs (1991) . Dehnen (1998) pointed out that most moving groups observed in the solar vicinity could be formed by orbital resonances, related to the Galactic spiral structure, combined with initial velocities of the stars (Skuljan et al. 1999) . The works by Famaey et al. (2005 Famaey et al. ( , 2007 observed a very wide range of ages for each of kinematic structures in their H-R diagram and found that the Hyades moving group is mixed by stars evaporated from the Hyades cluster and a group of older stars trapped at a resonance. Those minor kinematic groups are related to the accretion events in the Galaxy (Helmi et al. 2006) . Nowadays, the second hypothesis with resonant mechanism is considered to be the most plausible explanation for most moving groups (Antoja et al. 2008) .
It is crucial to investigate the chemical composition of stars from the moving groups to better understand the origins and evolutionary histories of these groups and give rise to new clues and theories of such kinematic structures. There have been only a few works analyzing abundances other than iron of moving group stars with high resolution spectra in recent years. This paper focuses on the discussion of 13 elemental abundances of 19 K-type giants from moving group 6 and 7, identified by Zhao et al. (2009) , which have opposite U-velocity. We analyze the discrepancy of abundances between these two moving groups and discuss the effects of their chemical evolution and kinematic structures. Section 2 presents the stellar sample and observations. The stellar atmospheric parameters are described in Section 3. Section 4 derives the elemental abundances of our sample stars and estimates the uncertainties while detailed analysis and discussions of the results are given in Section 5. Section 6 summarizes the conclusion of this paper.
SAMPLE SELECTION AND OBSERVATIONS
Our observation targets were selected from moving group 6 and 7 (Zhao et al. 2009 ), primarily depending on the Galactic space-velocity components (U, V, and W). The stars from group 6 have the mean velocity of (38, -20, -15) km s −1 while the mean motions of group 7 are (-57, -45, -16) km s −1 . These two moving groups have opposite directions of velocities towards the Galactic center, indicating their different locations on the Galactic disk. 19 K-type giants from the two moving groups (9 stars from moving group 6 and 10 stars from moving group 7) were observed. The colormagnitude diagram of our bright and cool sample stars are shown in Figure. 1, as well as the whole sample stars from Zhao et al. (2009) .
The observations were carried out with BOES (Kim et al. 2007 ) attached to the 1.8 m telescope at Bohyunsan Optical Astronomy Observatory (BOAO) in two nights: 2009 March 1 and March 4. We used a 2K × 4K CCD with wavelength coverage of 3700 ∼ 9250Å and set the spectral resolution of BOES to be about 45000, corresponding to the 200 µm fiber. The average signal-to-noise ratio (SNR) of most stars turned out to be in the range of 100 ∼ 200, except for HD44412, which has SNR of 80 due to the bad weather. Figure. 2 shows the portions of spectra for two typical stars HD15176 and HD33862.
The spectra were reduced with standard IRAF pipeline for bias subtraction, flat-fielding, scattered-light subtraction, spectral extraction and wavelength calibration. Then we used MIDAS program for continuum normalization. We obtained the radial velocity by cross-correlation method with a standard spectrum. Finally, we calculated the equivalent widths by two methods. For intermediate-strong lines, we fitted the line profiles with a Gaussian function. The direct integration was used for strong unblended lines. We discarded some strong lines (EW > 110 mÅ for FeI lines and EW > 150 mÅ for NiI and CaI lines) which are less sensitive to abundances.
The validity of equivalent width measurements were checked by comparing them to the previous independent work by Takeda et al. (2008) , whose spectra were taken from OAO/HIDES, which have resolution of about 67000 and SNR of 100 ∼ 300 for a common star: HD61363 on Figure.3 . The systematic differences between the two sets of EWs are given by a linear least square fitting function with standard deviation of 3.6 mÅ: EW this work = 1.13 + 1.016 EW T akeda08 (mÅ).
STELLAR ATMOSPHERIC PARAMETERS
The effective temperature T ef f of our sample stars is determined from the (B − V ) and (V − K) photometric data using the empirical calibration relations by Alonso et al. (1999, We adopt the reddening estimation described by Schlegel et al. (1998) ; Arce & Goodman (1999) ; Beers et al. (2002) to obtain the color excess E(B − V )A. For nearby stars, the reddening value is calculated as E(B − V ) = [1 − exp(−|Dsinb|/125)]E(B − V )A, where D is the distance of the star and b is the Galactic latitude. Then we adopt E(V − K) = 2.948E(B − V ) as color excess for (V − K) (Schlegel et al. 1998) .
We compare the results derived from (B − V ) and (V − K), except for HD26526, which has no K value. The mean difference < T ef f (B − V ) − T ef f (V − K) > is 18 ± 90 K. We also get the excitation equilibrium temperature by forcing a consistent iron abundance derived from different FeI lines with their excitation potentials and compare the results with those obtained from (V − K). The mean difference < T ef f (eq) − T ef f (V − K) > is 40 ± 87 K. We plot the results with comparison in Figure. 4a, which show no systematic effect between these methods. Table 1 lists T ef f derived by photometric and equilibrium methods for our sample stars.
The uncertainty on T ef f (B−V ) is estimated to be about 100 K according to Alonso et al. (1999) . The errors on effective temperature derived from (V − K) mainly come from the uncertainties on K indices which induce the mean error of 105 K, a bit larger than the error estimation given by Alonso et al. (1999) . We also estimate the uncertainty on equilibrium temperature to be around 100 K by adding perturbations of T ef f to change the slope within a considerable range.
Surface gravity (log g) is determined by:
where M is the stellar mass and M bol is the bolometric magnitude.
where V , BC, π, Av represent the apparent magnitude, bolometric correction, parallax, and interstellar extinction, respectively. The parallaxes are also taken from SIMBAD. The stellar masses are estimated from Yale-Yonsei stellar evolution tracks (Yi et al. 2003) . Interstellar extinction are adopted by Av = 3.1E(B − V ). The bolometric corrections are derived with estimated effective temperatures and metallicities (Alonso et al. 1999) . We also determine log g by forcing FeI and FeII lines to give the same iron abundance. We compare the results between two methods on Figure. 4b, the mean difference is 0.10 ± 0.26 dex. Most stars follow the one-to-one relation, while a few stars deviate significantly so that we adopt the latter values for them. The deviation of abundances derived from FeI and FeII lines with adopted log g are plotted in Figure. 4c.
The error on the surface gravity comes from the uncertainty on parallaxes and error on mass estimation. The mean uncertainty on log g caused by the relative errors on parallaxes is 0.085 dex for our sample stars. We estimate the uncertainty on stellar mass to be about 0.3 M ⊙ by comparing the discrepancy between our derived mass with which estimated from the evolution tracks of Girardi et al. (2000) , that will induce uncertainty of about 0.12 dex in log g. The overall error on log g is about 0.15 dex, which is consistent with the error estimated by the second method.
The microturbulence, εt, is determined by requiring a zero slope relation between logA Fe and EW . Only those Fe I lines with 10 mÅ < EW < 110 mÅ are adopted. The uncertainty on microturbulence is estimated to be about 0.2 km s −1 . The initial metallicity for our stars are set to the value of [Fe/H] = 0.0. We adopt the final results by iterating the whole processes of determining the atmospheric parameters T ef f , log g, εt and [Fe/H] for several times to make them consistent. We also set the original [Fe/H] to -1.0 and repeat the same procedures to check the consistency of the results. A typical difference of final metallicity results is about 0.03 dex for distinct original values. The final adopted stellar parameters for our sample stars are presented in Table 1 .
ABUNDANCES AND ERROR ESTIMATION
The atomic lines selected for this research cover the spectral range of 5300 ∼ 8000Å. The loggf values for these lines are taken from some references. Most of our atomic line data are taken from Chen et al. (2000) and Liu et al. (2007) . For a few V I lines, the line date are chosen from Allen & Barbuy (2006) . We empirically adopt the enhancement factor γ of each element as described by Chen et al. (2000) . The atomic line data used for each star are listed in Table 6 , which is only available in the electronic version (see the Supplementary Material section). The same atomic line data are adopted to obtain solar abundances and our final results are differential values relative to the Sun.
We calculate the metal abundances with ABONTEST8 program supplied by Dr. Pierre Magain (Liege, Belgium) based on the homogeneous, plane-parallel and local thermodynamic equilibrium models by Castelli & Kurucz (2003) . The program matches observed EWs with theoretical values calculated based on the atmospheric model. It takes into account natural broadening, van der Waals damping broadening and thermal broadening. We check the consistency of the stellar parameters with previous studies (McWilliam 1990; Schiavon 2007; Takeda et al. 2008) for three common stars. The comparison of the effective temperature, gravity and metallicity of these stars is given in Table 2 . The mean deviation of effective temperature △T ef f is about 14.3 ± 51.4 K lower than others' results. While the gravity difference △log g is about 0.04 ± 0.24 dex being higher compared with others. Our metallicity presents systematically 0.09 ± 0.11 dex higher than those from literature values, which is within the error on parameters. Comparing with the results of Takeda et al. (2008) , our metallicity of a comment star HD61363 is a bit higher by the order of 0.06 dex, which may come from the deviation values of EW s and microturbulence.
We derive the [X/Fe] ratios of 12 elements (Al, Ba, Ca, K, Mg, Mn, Na, Ni, Sc, Si, Ti and V) and plot the trends in Figure. 2008), hereafter Takeda08 as comparison. We note that for HD44412, most of results deviate seriously from others due to much lower SNR of it's spectrum and it is the coolest star We estimate the uncertainties on abundances for our sample stars from two sources. One is the internal error due to the scatter of our abundance results from individual lines. This error is calculated by dividing the standard deviation of derived abundances by a square root of the numbers of lines used ( √ N ). Another error comes from the stellar atmospheric parameters. The effects on the derived abundances are estimated by changing the atmospheric parameters. Table 4 presents the abundance deviations due to a change by 100 K in effective temperature, 0.15 dex in surface gravity, 0.2 km s −1 in microturbulence, and 0.1 dex in metallicity, along with the internal error (
, for a typical star HD33862 in our sample. The uncertainties on abundances for most chemical elements are less than 0.1 dex. Figure. 6, and the trends of Al, Na and Ba are shown in Figure. 7. The abundance ratios of these elements for our sample stars are listed in (Allen & Barbuy 2006) . Moreover, the V I lines of those stars are so strong that it may be contaminated by other lines.
RESULTS AND DISCUSSIONS

Abundances between upper red giants and red clump giants
The α elements are primarily produced by SN II nucleosynthesis and exhibit enrichment in metal-poor stars (Woosley & Weaver 1995) . All these elements show increments towards lower metallicity and exhibit turn off trends to flatter patterns at [Fe/H] ∼ -0.2 with slightly differences, which are in good agreement with previous studies of Takeda08 and Liu07. We notice that the trend of [Mg/Fe] is steeper than other α elements and our results of [Ti/Fe] show a bit larger scatter.
For odd-Z light elements, [K/Fe] exhibits a larger dispersion as reported by Wang et al. (2011) , because only one strong line is available. We divide our stellar spectra by the spectrum of B-type star HD5394 observed in the same night to check the effect of H2O lines. We find no change of our results that demonstrate insignificant influence of H2O lines for our K I line. 
Abundances analysis of Na, Al, Mg and Ba
Na and Al are thought to be produced in SNe II and SNe Ib/c (Nomoto et al. 1984) , different relative to the production of Mg. The cycle of Na-Al-Mg is crucial to nucleosynthesis on our results since they can partly reflect the chemical evolution histories of our giants. We plot the abundances of Na and Al relative to Mg versus [Mg/H] in Figure. The reason is that the abundance of Na will be enriched as a result of Ne-Na cycle from deeper layers being dredged to the surface, and has also been found in some studies of giants (Andrievsky et al. 2002; Mishenina et al. 2006 [Mg/H] , different with the trend of Liu07 but consistent with that of LH07, may also due to the effects of evolution since the sample of LH07 has wider range of evolution than that of Liu07. The trends of Na-Al-Mg indicate that Mg abundances are less affected by possible nucleosynthesis and mixing than that of Na or Al (Langer et al. 1993 ).
We find that our results of most elemental abundances are in good agreements between moving group 6 and 7, only except for Mg and Ba elements. [Mg/Fe] of moving group 7 stars are a bit higher (∼ 0.04 dex) than the results of stars from moving group 6. We also notice that [Ba/Fe] values of moving group 7 stars are a bit smaller (∼ 0.10 dex) than that of moving group 6 stars, which is in contrast with the results of [Mg/Fe] . The trends of [Ba/Fe] versus metallicity for two moving group stars show discrepancy too. The contrast trends of Mg and Ba demonstrate that these two elements are predominantly synthesized in different progenitor mass ranges (Arnone et al. 2005) . Allen & Barbuy (2006) and our results. The reason is that probable s process sites are the atmospheres of stars on the AGB stars (Busso et al. 1999) , which is different from that of Mg element, essentially all produced by SN II explosion. Although our sample stars are not barium rich stars, the evolution effect can be reduced by comparison of stars with similar [Ba/H] ratios. We notice that the values of [Mg/Ba] are higher for moving group 7 stars than stars of moving group 6, as shown in the box region of Figure. 9. Such differences may indicate distinct chemical evolution traces of these two moving groups.
Kinematic analysis
To further investigate the origins and evolution traces of moving groups 6 and 7, it is valuable to carefully analyze our abundance results of some chemical elements with dynamical effects. The kinematical parameters of our sample stars are taken from Famaey et al. (2005) . Stars of moving group 7 have smaller values of minimum Galactocentric distance (Rmin) and higher mean height towards Galactic disk (Zmax) than those of moving group 6, corresponding to their larger Galactic velocity of (U, V) values as described by Nordström et al. (2004) . We plot the abundance ratios of [Mg/Ba] for our stars with kinematical parameters of Rmin and Zmax in Figure. 10 to analyze the abundances discrepancy between moving group 6 and 7 which have opposite U-velocity. We select stars carefully from the box area with [Ba/H] ∼ 0 in Figure. 9 to reduce the effects of stellar evolution and find that the mean value of [Mg/Ba] is -0.072 ± 0.090 for moving group 7 and -0.229 ± 0.147 for moving group 6, with the discrepancy of about 0.16 dex, which may hint the kinematics from their different Rmin (see Figure.10 ). The scatter of the results are a bit larger for moving group 6, which show dependences on Zmax. In spite of that, the distinction of [Mg/Ba] between these two moving groups can not be eliminated by other factors so that we can set the conclusion elaborately that such abundance discrepancy may indicate the different chemical synthesis histories of both moving groups. We find no explicit relations of Mg and Ba abundances with different Zmax.
We plot [Fe/H] distributions with the mean Galactocentric distances (Rg) in Figure. 11, together with previous studies on open clusters (Friel et al. 2002; Yong et al. 2005; Bragaglia et al. 2008; Pancino et al. 2010) before they were kinematically gathered and both moving groups are not the dispersed remnants of clusters or starforming events, but rather result from the kinematic effects of the Galactic spiral structure so that we would not expect these kinematic groups to be chemically homogeneous and coeval. Our results of moving group 6 and 7, which show distinct behaviors with respect to open clusters, support the hypothesis with mechanisms of dynamical resonance.
CONCLUSION
In this work we determine the stellar atmospheric parameters and chemical abundances of 19 K-type giants from moving group 6 and 7, which have anti-U velocity towards Galactic center, based on high resolution spectra obtained at BOAO, covering the metallicity range -0.6 < [Fe/H] < 0.2. From the results of abundances combined with kinematical parameters, we conclude that abundances of most elements show similar trends with previous studies on giants (Liu07; Takeda08) except for Al, Na and Ba, because of evolution effects on our upper red giants. The iron-peak elements have the same patterns as iron. group stars present different chemical origins for stars from both moving groups and favor the dynamical resonant theory. Future works need to be done by enlarging the sample of stars and spreading out to other moving groups to further investigate the origins and evolution of these kinematic structures in the Galaxy.
